As part of research on the bacterial biogeography of glaciers in the Xinjiang Uygur Autonomous Region, two psychrophilic bacterial strains, designated Hh34
T and Hh28, were isolated from an ice sample collected from the China No. 1 glacier. In this study, the taxonomic status of the isolates was analysed using a polyphasic taxonomic approach.
Strains Hh34
T and Hh28 were isolated using PYG medium T and C. luteum CGMCC 1.11210 T , obtained from the China General Microbiological Culture Collection Center, were used as reference strains for phenotypic tests and fatty acid analysis. These strains were routinely incubated at 14 u C in PYG medium.
Cell morphologies were examined using an Axioplan 2 microscope (Zeiss). Colony morphologies were observed on PYG agar plates after incubation at 14 u C. The temperature range (0-25 u C), pH range (4.0-13.0) and NaCl (0-6 %, w/v) tolerance for growth were determined on PYG medium. The strains were incubated in an anaerobic jar using the Oxoid atmosphere generation system to test their oxygen requirement. Utilization of various carbon sources was tested using a basal medium (containing 0.2 % (NH 4 ) 2 SO 4 , 0.05 % NaH 2 PO 4 . H 2 O, 0.05 % K 2 HPO 4 , 0.02 % MgSO 4 . 7H 2 O and 0.01 % CaCl 2 . 2H 2 O). Catalase activity was determined by bubble production in 3 % (v/v) H 2 O 2 ; cytochrome oxidase activity was determined using 1 % (w/v) N,N,N9,N9-tetramethyl-pphenylenediamine. Hydrolysis of casein was assessed as described by Smibert & Krieg (1994) . Hydrolysis of starch and lipase (Tweens 20, 40 and 80) were determined using PYG agar medium as the modified basal medium (Gordon et al., 1974) . In addition, the strains were characterized biochemically using API 20E, API 20NE and API50CH strips (bioMérieux), according to the manufacturer's instructions. Table 1 summarizes the data obtained from these comparative studies.
Two universal primers (27f, 59-AGAGTTTGATCCTGG-CTCAG-39; 1492r, 59-GGTTACCTTGTTACGACTT-39) were used to amplify the 16S rRNA genes from strains Hh34 T and Hh28. The CLUSTAL W program (Thompson et al., 1994) was used to perform a multiple sequence alignment of the novel sequences and related sequences. The phylogenetic tree was reconstructed according to the neighbour-joining ( Fig. 1) (Saitou & Nei, 1987) , maximum-likelihood ( Fig. S1 available in IJSEM Online) (Felsenstein, 1981) and maximum-parsimony ( Fig. S2 ) (Fitch, 1971 ) algorithms using the software package MEGA 5.0 (Tamura et al., 2011) . The genetic distances for the neighbour-joining analysis were calculated using Kimura's two-parameter model. The tree topologies were evaluated using bootstrap analyses based on 1000 resamplings.
The 16S rRNA gene sequences of strains Hh34
T and Hh28 were identical to each other. Comparison of these sequences with those available in the public databases indicated that the two strains belonged to the genus Cryobacterium ( Fig. 1) . These values are all below the 70 % threshold recommended by Wayne et al. (1987) for the recognition of genomospecies. The level of DNA-DNA relatedness between strains Hh34
T and Hh28 was 100 %, indicating that they belong to the same genomospecies (Wayne et al., 1987) . The result of DNA-DNA relatedness was obtained from three independent determinations. The G+C content of the DNA was tested by the thermal denaturation method (Marmur & Doty, 1962) with Escherichia coli K-12 as the reference strain. The DNA G+C content of strains Hh34 T and Hh28 was 63.7 mol%.
Polar lipids were extracted, separated by two-dimensional TLC and identified as described by Minnikin et al. (1977) . Menaquinones were extracted according to the method of Collins (1985) and further analysed by HPLC (Wu et al., 1989) . For analysis of cellular fatty acid composition, cell mass of strains Hh34 T and Hh28 and C. psychrophilum CGMCC 1.4292 T , C. psychrotolerans CGMCC 1.5382 T , C. roopkundense CGMCC 1.10672 T , C. flavum CGMCC 1.11215 T and C. luteum CGMCC 1.11210 T was harvested from PYG plates after incubation at 14 u C. Analysis was performed according to the standard protocol of the MIDI (Microbial Identification) system (Sasser, 1990) . The samples were analysed on an Agilent Technologies 6890N gas chromatograph. The database used was TSBA (version 6.0). The amino acid of the cell-wall peptidoglycan was determined as described by Komagata & Suzuki (1987) .
The polar lipids detected were diphosphatidylglycerol, phosphatidylglycerol and one unidentified glycolipid (Fig.  S3) . The predominant menaquinones of strain Hh34
T were MK-9 (9.0 %), MK-10 (74.6 %) and . The cellular fatty acids (relative percentage) detected in strain Hh34
T were iso-C 14 : 0 (1.7 %), iso-C 15 : 0 (11.4 %), anteiso-C 15 : 0 (41.7 %), iso-C 15 : 1 G (1.4 %), anteiso-C 15 : 1 A (20.1 %), C 16 : 0 (1.3 %), iso-C 16 : 0 (14.3 %) and anteiso-C 17 : 0 (6.4 %) (Table S1 ). The cell-wall peptidoglycan contained 2,4-diaminobutyric acid as the diagnostic diamino acid.
The two new isolates exhibited identical biochemical characteristics. A detailed description of the morphological, physiological and biochemical characteristics of the isolates is given in the species description. Growth of strain
Hh34
T occurred at 0-18 u C and pH 6.5-11.0, and growth of strain Hh28 occurred at 0-20 u C and pH 6.0-12.0.
The results of the present study show that the new isolates belong to the genus Cryobacterium (Fig. 1) . Based on phenotypic differences and genotypic criteria it is clear that the new isolates merit classification as representatives of a novel species within the genus Cryobacterium, for which the name Cryobacterium levicorallinum sp. nov. is proposed.
Description of Cryobacterium levicorallinum sp. nov.
Cryobacterium levicorallinum (le.vi.cor.all.i9num. L. adj. levis light; L. adj. corallinus similar to corals; N.L. n. adj. levicorallinum light-coral, referring to the light-coral colour of colonies).
Cells are Gram-positive, aerobic, rod-shaped and 0.9360.43 mm in size. Colonies are light-coral, convex, round and 2.0 mm in diameter after 8 days of incubation on PYG plates at 14 u C. Growth occurs at 0-18 u C, at pH 6.0-12.0 and in the presence of 0-3.0 % (w/v) NaCl. Optimum growth temperature is 8-14 u C. The type strain is Hh34 T (5NBRC 107883 T 5CGMCC 1.11211 T ), which was isolated from ice collected at the China No. 1 glacier in Xingjiang Uygur Autonomous Region, north-west China. Hh28, collected from the same source, is a second strain of the species.
